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Resumen.-OBJETIVO: La necesidad y el tiempo de la profilaxis perioperatoria con heparina es una cuestión discutida. El objetivo de este trabajo es revisar la incidencia de tromboembolismo venoso después de prostatectomía retropúbica en pacientes sometidos a donación de sangre preoperatoria, sistemas compren-

INTRODUCTION
Venous thromboembolism (VTE) is a common complication of surgical procedures. The risk of VTE in surgical patients is determined by a combination of individual predisposing factors and the type of surgery. Advanced age, obesity, malignancy, intra operative lithotomy position and pelvic surgery with or without lymph node dissection are established risk factors of VTE; however, patients undergoing RRP suffer increased risk of VTE (1). Prophylaxis with mechanical and pharmacological methods has been shown to be effective and safe for most types of surgery. However, the use of peri-operative Low Molecular Weight Heparin (LMWH) may increase the risk for bleeding (2). RRP, which is one of the most common oncological procedures in urological surgery, is classified as a high risk procedure for VTE by the American College of Chest Physicians. It is estimated that 1-5% of patients undergoing major surgery has a symptomatic VTE. Risk of an associated fatal pulmonary embolism (PE) is estimated to be less than 0.25%. Most American urological surgeons agree that early mobilization associated to compressive stockings (3) and the other physical devices are critical and sufficient in preventing VTE without need of pre-or intraoperative anti-coagulation. However, anticoagulation represents standard treatment in Europe and the lowdose unfractionated heparin or low-molecular-weightheparin (LMWH) are the option of choice even at the cost of increasing the risk of bleeding. Therefore, the necessity of heparin prophylaxis in RRP and its timing remains a matter of debate.
In Europe, heparin prophylaxis is performed pre-operatively to improve effectiveness (4), while post-operative prophylaxis or no treatment at all is performed in North America practice to improve safety.
The aim of this study is to consider, retrospectively:
1) The incidence of VTE in patients undergoing RRP who were subjected to auto-transfusion, haemodilution, early mobilization, compressive stockings and post-operative administration of LMWH;
2) Post-operative blood transfusion rate.
MATERIALS AND METHODS
In this retrospective study, we assessed the incidence of VTE in a series of 500 patients (mean age 65 years) treated with Retro-pubic Radical Prostatectomy (RRP) for clinically localized disease. All the surgical procedures were performed under general anaesthesia between 1999 and 2006 by the same surgeon (MG, Department Chief). Clinical signs, laboratory parameters and percentage of auto-transfusions were considered. In addition, we analysed age, PSA, basal, pre-operative, pre-transfusion and post-operative haemoglobin levels and the number of transfusions received by each patient. Incidence of venous thrombo-embolism included occurrences of pulmonary embolism and deep venous thrombosis.
1) PREOPERATIVE APPROACH
Preoperative autologous donation program (5,6).
All the patients were enrolled in a preoperative autologous donation program. Preoperative autologous blood donation (PABD) is the most frequent autotransfusion procedure performed in elective surgery because of its great appeal with patients and surgeons (7). Pre-depositing was performed by collecting one or more units of blood 30-40 days before surgery, depending upon patient's clinical conditions (age, weight, basal haemoglobin, co-existing disease) and carried out 15-20 days before surgery. Blood is collected into a single pack with CDP-A1 anticoagulant (8).
Most frequently two autologous blood units were collected from each patient.
All the patients were screened for viral infections. Blood from patients testing positive for HIV, HBV and HCV was excluded.
Patients suffering from the following conditions were not suitable for autologous blood donation: infection at the time of donations; present or past history of epilepsy; unstable angina; cardiovascular accident, significant cardiac or pulmonary disease, uncontrolled hypertension.
Patients who need infusions of predeposited autologous units.
Blood haemoglobin values were checked after surgical removal of the prostate and control of bleeding.
Clinical conditions eligible for intra-operative transfusion of autologous blood included:
• History of severe cardio-respiratory problems.
• Well compensate coronary disease with Hb below 10 g/dl or hematocrit less than 30-33% at the intraoperative control.
• Intra-operative haemorrhage accompanied by unstable heamodynamic parameters.
One litre of saline infusion was administrated in the peri-operative period to reach optimal rheologic conditions (Haemoglobin value around 10g/dl and hematocrit about 30%).
Compressive stocking
To prevent intra-operative venous vasodilatation which can reduce blood flow, causing blood stasis, and potentially can provoke endothelial distension beyond the tunica media with consequent damage to the tunica intima, compressive measures were adopted. The risk of thrombo-embolism is further increased in the presence of blood stasis by activate platelets, coagulation factors and other thromobogenic products caused by surgical trauma and postoperative immobilization. Therefore, all patients received compressive stocking made of poliamide (75%) and elastam (25%), with decreasing compression from the popliteal fossa to the feet. It was tailored for each patient' size and worn two hours before the operation till complete mobilization.
2) SURGERY
The patient was placed in supine, avoiding prolonged lithotomy position believed to increase the risk of thromboembolism (9), under general anaesthesia. The surgical procedure was performed as a modified Radical Retro-pubic Prostatectomy according to Walsh (10) . Of particular importance and carefully sought was the clipping of lymphatic vessels during lymphadenectomy to minimize the incidence of lymphocele since the mechanical compression caused by lymph collection around the iliac vessels is believed to increase the risk of thrombotic events. Two abdominal drainages and transurethral catheter were left at the end of the procedure (11).
Within the first post-operative month, patients received an abdominal and pelvic ultrasound for follow up.
3) POST-OPERATIVE PERIOD Early mobilization and Postoperative care
Peri-operative care was performed in the recovery room with infusion of electrolytic and glucosalin solutions as needed.
Post-operative infusion therapy was administrated until the 3rd day following surgery to support circulation unless otherwise indicated; two litres of electrolytic solution were given every 24 hours while gradually starting feeding from the 1st postoperative day.
For each patient, low molecular weight heparin was administrated within the first 24 hours following surgery until the 11th post-operative day at the dose of 0.4 ml of Calcic Nadroparin (3800 UI) s.c. daily. The prophylaxis was started approximately eight hours following the surgical procedure to minimize the risk of bleeding.
All the patients were gradually mobilized from the 1st postoperative day, starting from a sitting position to autonomous ambulation as soon as the clinical condition allowed.
Daily clinical and laboratory evaluation of patient's parameters were performed (Haemoglobin, renal function, coagulation parameters). In particular, signs of VTE (such as oedema and pain at lower extremities) and of Pulmonary Embolism (PE) (dyspnoea, difficult breathing) were sought.
RESULTS
Out of 500 patients, we observed and docu- In addition, based on clinical signs and symptoms, VTE was suspected in 8 patients who were assessed by pulmonary scinti-scan with radionuclides.
We treated the patients affected by microembolism or sural flebitis with prolonged heparin therapy and followed by dicumarol therapy until the 6th postoperative month.
Haemoglobin parameters, patients' age, PSA and transfusion rate (Tab 1) were compared by Student' s t test (7).
The percentage of transfused patients was 52.4%.
Cumulative use of autologous blood units was 49.5% (444 transfused units out of 896); we also report the use of 15 homologous blood units.
All the patients who received homologous transfusion had already received their own predeposited blood before receiving donor blood or plasma.
Two patients underwent to surgical revision for haemorrhagic problems.
No direct correlation was observed between prostate size and need for transfusion; on the contrary, a trend toward an inverse correlation was found with more blood loss in RRP done for small prostates cancer.
Statistic analysis identified as the only parameter discriminating need for transfusion was haemoglobin basal value; the data revealed that no transfusion was likely to be needed when the patient's basal haemoglobin value was higher than 14,7 g/dl (7).
DISCUSSION
To our knowledge no information is available in the literature about the risk/benefit assessment and of the prophylaxis of VTE around major surgical interventions and, as a consequence, there is no worldwide agreement. RRP is considered a surgical procedure at high risk for venous thrombosis and thromboembolic events are considered the most devastating non surgical complication of major urologic procedures.
Because most of the epidemiological data were produced 10 to 30 years ago, it is possible that some of the available information on the risk of VTE is not applicable to present risk assessment as during the last decade many changes have occurred including new surgical techniques, the emphasis on early mobilization, and, possibly, greater use of medical and mechanical prophylaxis. All these precautions combined apparently have resulted in decreased rates of VTE over time. However, 1 to 5% of nowadays patients undergoing major urological surgery experience symptoms of VTE and fatal PE is still seen occasionally (risk </-0.002).
Many US surgeons and physicians believe that the overall incidence of VTE among hospitalized and post-operative patients has decreased sufficiently over the past decades to a point where the incidence is too low to justify the iatrogenic risks of pharmacological prophylaxis. Soloway et al. (2, 12) suggested that the incidence of VTE after RRP is decreased because of the use of mechanical compression devices and early mobilization based on the observation that the rate of VTE after RRP in patients who received heparin prophylaxis is similar to that of untreated ones. Therefore these authors concluded that routine heparin prophylaxis is not warranted.
Geerts and Agnelli (1,13) suggested another reason to avoid prophylaxis especially in surgical patients; the concern of increased risk for bleeding complications from anticoagulants. Heparin-induced thrombocytopenia is also a potential concern with the widespread use of heparin preparations. The rate of thrombocytopenia with prophylactic use of heparin is 1 to 5%, and the incidence of clinically overt vascular thrombosis in postoperative patients with heparin-induced thrombocytopenia than unfractionated heparin. LMWHs are much less likely to produce heparin-induced thrombocytopenia than unfractionated heparin. The costs of thromboprophylaxis have also been used as an argument against its wider use; however, the studies addressing this issue have uniformly concluded that broad application of prophylaxis is highly cost-effective.
Probably, because VTE is most often clinically silent, its occurrence may be under-estimated as only overt cases are documented. For example, extrapolation of data from meta-analyses suggests that fatal PE occurs in 0.5 to 0.8% of unprotected patients over the age of 40 undergoing major abdominal surgery and, in many of these, the diagnosis and cause of death would not be detected. Similarly, although postoperative proximal deep venous thrombosis is present in 6 to 7% of general surgery patients, the majority do not have clinical manifestations and, therefore, would not be detected. So the physician would not be aware of a reduction in the incidence of fatal PE from 0.7 to 0.2 % in his or her own practice compared with the power of a meta-analysis with the use of low-dose unfractionated Heparin (LDUH). Thus, from an individual practice perspective, it is difficult to appreciate the effectiveness of prophylaxis, whereas failures are readily apparent. In addition, bleeding complications are highly visible, not easy forgotten, and frequently attributed, inappropriately, to the use of prophylaxis.
Therefore, the need of heparinic prophylaxis in major surgery is still matter of debate (14).
The optimal start of pharmacological prophylaxis for VTE in surgical patients is unresolved issue (15).
We use pharmacological prophylaxis starting 24 hours after surgery, without any significant bleeding nor VTE in our series.
Advantages of autologous donation include prevention of transfusion-transmitted viral infections, avoidance of immunosensitization, reduction in the risk of delayed haemolytic transfusion reactions and augmentation of the blood supply. However, autologous blood transfusion is not completely exempt from risk, such as bacterial contamination; another problem frequently observed is the percentage of elimination occurring because of their expiration.
Sometimes transfusional therapy is started mainly because of "blood availability" rather than of real "blood need".
If we consider only the need of intra-operative or postoperative blood supply, our data point out that blood predeposit program is questionable when patient's preoperative haemoglobin level is higher than 14 mg/dl.
But, if the routine use of autologous blood donation is matter of debate because of costs, we had to stress the protective role of haemodilution related to this procedure in the forming of VTE.
The pathophysiology of thrombosis is clear, but the identification of the precise moment of the genesis of the thrombus is still unclear; so the reasonable question is: at what time does the thrombus form? Intra operatively or later?
We stress the importance of both mechanical and pharmacological approach.
In our experience we could consider many points in preventing VTE: We stress that the time when thrombogenesis begins is not yet clearly known and as a consequence the ideal time to start prophylaxis with LMWH remains to be clarified. This study suggests that a safe time would be the early post-operative period that does not diminish the therapeutic benefit while decreasing the chances of peri-operative bleeding.
We give both pharmacological and mechanical devices to prevent venous thrombosis.
We use low molecular weight heparin administrated within 24 hours after surgery until 11th day at the dose of 0.4 ml of Calcic Nadroparin 3800 UI s.c. daily for each patient, without increasing risk of thromboembolic events nor haemorrhagic events. In fact we didn't register any severe case of VTE nor PE.
We also recommended autologous predeposit, intraoperative haemodilution, long period compressive stockings, supine operative position of the patient and postoperative care with early mobilization. We consider the surgical care of clipping lymphatic vessels during lymphectomy very important to avoid the risk of compressive lymphocoele.
We think that those procedures help preventing the thromboembolic events.
Limited of the study: this is a retrospective study and there are no control patients.
